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The present invention relates to a safe injection 
device comprising a syringe having a syringe body, a 
needle, and a piston suitable for moving in the body to 
5 perform an injection, and safety means comprising a 

protective sheath, the syringe body and the protective 
sheath being suitable for sliding relative to each other 
between an injection configuration in which the needle 
projects beyond the protective sheath which is disposed 

10 around the syringe body, and a protection configuration 
in which the needle extends inside said sheath, the 
device including a trigger member suitable for causing 
the device to pass from the injection configuration to 
the protection configuration at the end of the injection 

15 stroke. 

Devices of this type are known, e.g. from patent 
documents FR 2 801 795, EP 0 966 983, or also 
EP 0 740 942. 

In order to inject the liquid contained in the 

2 0 syringe body into the body of a patient, the syringe body 
and the protective sheath need to be in their injection 
configuration. After injection, the trigger member 
serves to cause them to pass into the protection 
configuration so as to avoid the user being accidentally 

25 pricked by the needle, thereby consequently limiting any 
risk of contamination. 

The Applicant company has found that situations 
exist in which it is desirable to prevent the device 
taking up its injection configuration at the end of the 

30 injection stroke. This applies for example when such a 
device is used with a syringe that is not prefilled, and 
that needs to be manipulated prior to injection. In 
order to fill such a syringe, it is necessary for the 
piston to be placed at the end of its forward stroke, and 

35 then starting from said situation, for the piston to be 
moved rearwards, i.e. away from the needle, so that the 
liquid for injection penetrates into the body of the 
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syringe. It is then appropriate, during such filling and 
during the following injection, for the syringe body and 
the protective sheath to remain in their injection 
configuration . 

5 An object of the present invention is to provide a 

safe injection device of the above-specified type in 
which passage into the protection configuration is 
triggered at the end of the injection stroke, but not 
necessarily at the end of any injection stroke. 

10 This object is achieved by the fact that the device 

of the invention includes means for defining a first end- 
of - inj ection-stroke situation in . which the trigger member 
is unable to cause the device -to pass from the injection 
configuration to the protection configuration, and a 

15 second end-of -injection-stroke situation in which the 

trigger member is able to cause the device to pass from 
the injection configuration to the protection 
configuration . 

During manipulation of the syringe prior to 

20 injection, if any, it is the first end-of- inj ection- 
stroke situation that is defined so as to prevent the 
device passing in untimely manner into the protection 
configuration, whereas it is the second end-of -injection- 
stroke situation that is defined during an injection. 

25 Advantageously, the device further comprises an 

inhibitor member suitable for occupying an inhibit 
position in which the end-of -injection-stroke situation 
is said first situation, and suitable for being moved 
relative to this inhibit position so as to enable the 

30 end-of -inj ection-stroke situation to be said second 
situation. 

This inhibitor member preferably constitutes a part 
that is easily manipulated, and that is initially in its 
inhibit position. 
3 5 In a first advantageous embodiment, the trigger 

member is constrained to move with the piston, and the 
device includes means for defining first and second end- 
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of -inj ect ion-stroke positions for the piston that 
correspond respectively to the first and second end-of - 
inj ect ion- stroke situations . 

Preferably, provision is made for the two end-of - 
5 injection-stroke positions of the piston to be close to 
each other, so that in both positions the syringe body 
contains no air or liquid, or hardly any. 

Under such circumstances, and advantageously, the 
device includes abutment means suitable for being put 

10 into operation to define the first end-of -injection- 
stroke position, and for being taken- out of operation in 
order to enable the second end-of -inj ect ion- stroke 
position to be reached. 

When these abutment means are in operation, they 

15 define the first end-of -injection-stroke position for the 
piston, in which the front end of the piston is situated 
close to the front end of the syringe body where the 
needle is located, but without nevertheless reaching said 
front end. In contrast, when the abutment means are out 

20 of operation, the front end of the piston can go a little 
way beyond said first end-of - inj ection-stroke position. 

Advantageously, in its inhibit position, the 
inhibitor member is connected to the piston, being 
constrained to move together therewith, and is suitable 

25 for co-operating in abutment with an element of the 

device that is stationary relative to the syringe body in 
order to define the first end-of -injection-stroke 
position . 

Since the inhibitor member is initially in its 
30 inhibit position, the first end-of -injection-stroke 

position is automatically obtained by pushing the piston 
forwards until the inhibitor member comes into abutment. 
In order to enable the second end-of - inj ection-stroke 
position to be reached, it suffices to move the inhibitor 
35 member, either by moving it rearwards relative to the 

piston, or for example by separating it from the piston, 
so that at the end of injection into the body of a 
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patient, the piston can reach its second end-of- 
inj ect ion- stroke position . 

In a second advantageous embodiment, the trigger 
member is connected to the piston and is suitable for 
5 being moved relative thereto between a position that is 
suitable for triggering in which, at the end of the 
injection stroke of the piston, said trigger member is 
suitable for causing the device to pass from the 
injection configuration to the protection configuration, 

10 and a position that is not suitable for triggering, in 

which, at the end of the injection stroke of the piston, 
the trigger member is unsuitable for causing the device * 
to pass from the injection configuration to the 
protection configuration. 

15 Under such circumstances, the trigger member is 

placed in its position that is unsuitable for triggering 
while performing manipulations on the device prior to 
making an injection. Once these manipulations have been 
completed, with the syringe then being ready for 

20 injection, the trigger member can be placed in its 

position that is suitable for triggering so that the 
protection configuration is reached at the end of 
inj ection . 

Under such circumstances, and advantageously, the 
25 trigger member is movable axially relative to the piston, 
the position suitable for triggering being offset towards 
the end of the piston that is directed towards the needle 
relative to the position that is unsuitable for 
triggering . 

30 The invention can be well understood and its 

advantages can be seen better on reading the following 
detailed description of embodiments given as non-limiting 
examples. The description refers to the accompanying 
drawings, in which: 

35 - Figure 1 is a view of a device in accordance with 

the invention, shown in longitudinal section, with the 
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syringe body and the protective sheath being shown in 
their injection configuration; 

• Figure 2 is a fragmentary view of the Figure 1 
device, in section on line II-II of Figure 1; 

5 • Figure 3 is a fragmentary perspective view of the 

device seen from behind, looking along arrow III in 
Figure 1 ; 

• Figures 4 and 5 are views analogous to Figures 1 
and 2, showing the first end-of - inj ect ion- stroke 

10 situation, with Figure 5 being a fragmentary section; 

• Figure 6 is a view in the same section plane as 
Figures 2 and 5, showing the section, end-of -injection- 
stroke situation, and the protection configuration; 

• Figure 7 is a view analogous to Figure 4, for a 
15 second embodiment; and 

• Figure 8 is a view analogous to Figure 6, for the 
second embodiment . 

The device shown in the figures comprises a syringe 
having a syringe body 10, a needle 11, and a piston 12 

2 0 capable of sliding in the body to make an injection. In 
Figures 1 and 2, the piston 12 is in its injection-ready 
position, in which its front end 12A is situated towards 
the rear end 10B of the syringe body 10, i.e. the end 
that is remote from the needle. 

25 The device is shown prior to injection, and in 

conventional manner, the needle 11 is protected by a 
protective cap 14 that is fitted onto the front end 10A 
of the syringe body 10. 

The device also comprises safety means comprising a 

30 protective sheath 16. 

In Figures 1 to 5 and 7, the protective sheath 16 is 
in a ready position in which it is disposed around the 
syringe body 10; this is the injection configuration. In 
Figures 6 and 8, displacement of the sheath relative to 

35 the syringe body 10 has been triggered, and it can be 

seen that the sheath 16 projects beyond the front end 10A 
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of the syringe body, such that the needle 11 extends 
inside the sheath; this is the protection configuration. 

In the example shown, the protection means are 
analogous to those disclosed in patent document 
5 FR 2 801 795, and at the end of injection, it is the 

sheath 16 that moves relative to the syringe body so as 
to advance and come into place around the needle. 

More precisely, the syringe body is placed in a 
support sheath 18 inside which the protective sheath 16 

10 is retracted when in the ready position, being placed in 
an annular space that extends between the syringe body 
. and the support sheath. 

The rear end of the support sheath 18 is formed by 
an end portion 2 0 that enables the syringe body to be 

15 held in stationary manner inside the support sheath by a 
collar 10B' at said rear end. More precisely, as can be 
seen in Figure 3, the portion 20 presents radial wall 
elements 22 forming shoulder portions facing rearwards 
and on which the collar 10B' rests in such a manner as to 

2 0 prevent the syringe body from moving forwards relative to 
the support sheath. The portion 20 also includes 
retaining tongues 24 that are resilient and that splay 
out radially while the collar 10B' is being inserted into 
the portion 20 as far as the shoulder portions 22, prior 

25 to returning to their initial position in order to retain 
the collar against rearward displacement. 

Furthermore, the rear end of the sheath 18 presents 
a rearwardly-directed inside shoulder 19 in its zone 
where it connects with the portion 20, with resilient 

30 tabs 17 at the rear end of the protective sheath 16 

engaging on said shoulder in the injection configuration 
in order to prevent the protective sheath from moving 
forwards . 

The portion 20 presents actuator tabs 26 which are 
35 situated facing the tabs 17, as can be seen in Figure 2. 

In the vicinity of its rear end, the protective 
sheath 16 presents a step 17' forming a rearwardly- facing 
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inside shoulder for the front end of a spring 28. The 
rear end of the spring rests against the front face of 
wall elements that constitute the above-described 
shoulder portions 22. Thus, in the injection 
5 configuration, the spring 28 is compressed. 

The rear head 12B of the piston 12 presents a skirt 
3 0 that constitutes a trigger member for causing the 
device to pass into its protection configuration. 

As can be seen in Figure 6, when the piston 12 is 

10 fully advanced inside the syringe body 10, the front end 
3 OA of the skirt co-operates with the resilient tabs 26 
to push them radially inwards, i.e. towards the axis A of 
the device, such that these tabs push away the tabs 17 of 
the protective sheath, likewise inwards. As a result, 

15 the sheath is no longer retained by the shoulder 19 and 
it can advance under the thrust from the spring 2 8 so as 
to reach the position shown in Figure 6, in which the 
device is in its protection configuration. 

The above-described safety means correspond to those 

2 0 defined in patent document FR 2 801 7 95, and the syringe 
body is stationary, while it is the protective sheath 
that advances relative thereto in order to obtain the 
protection configuration. Naturally, the invention also 
applies to inverse devices in which it is the syringe 

2 5 body that moves rearwards relative to the protective 

sheath in order to define the protection configuration. 

In both circumstances, the protection configuration 
is obtained at the end of the injection stroke. 

The device of the invention includes means for 

30 defining two distinct situations at the end of the 
injection stroke, one in which triggering of the 
injection configuration does not take place, and the 
other in which said triggering does take place. 

In the example of Figures 1 to 6 , the trigger member 

35 constituted by the skirt 30 is constrained to move with 

the piston 12, and the first and second end-of -injection- 
stroke situations correspond respectively to first and 
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second positions for the piston at the end of the 
injection stroke. 

The first end-of -injection-stroke position is shown 
in Figures 4 and 5, and it can be seen that the front end 
5 12A of the piston 12 does not quite come into contact 

with the front end 10A of the syringe body. The gap 32 
that is left between these two ends is exaggerated in the 
drawing in order to improve understanding of the 
invention. Nevertheless, this gap presents a volume that 

10 is very small, and provision can even be made, in this 
first end-of -stroke position, for the front end of the 
piston to come into contact with the, wall formed at the 
front 10A of the syringe body, since this front end E of 
the piston is formed by a flexible part, e.g. made of 

15 elastomer, presenting def ormability that enables it to be 
compressed a little so that in the second end-of -stroke 
configuration, the piston can advance further forwards in 
order to occupy its second end-of -stroke position, as 
shown in Figure 6 . 

20 In the first embodiment, the device includes an 

inhibitor member 34 which, in Figures 1 to 5, is shown in 
its inhibit position in which it is connected to the head 
12B of the piston 12. In the example shown, the 
inhibitor member 34 is formed by a head part 34 fitted on 

25 the head 12B of the piston in its inhibit position and 
that can be separated from said head in order to enable 
the piston to reach its second end-of -injection-stroke 
position. More precisely, in its inhibit position shown 
in Figures 1 to 5 , the inhibitor member 34 passes through 

30 the piston head which presents a slot 36 for this 

purpose. It is a longitudinal portion of the part 34 
formed by a tenon or by a wall element 3 8 that passes 
through this slot. The front end 38A of the tenon or 
wall element is thus located in a space inside the head 

35 of the piston, which space is formed between the inside 
face of the skirt 30 and the rod of the piston. In the 
inhibit position of the part 34, the tenon 38 advances 
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towards the end of the piston remote from its head 12B, 
further than the skirt 30. 

As can be seen in Figure 4, the front end 3 8A of the 
wall element 38 of the inhibitor member 34 comes into 
5 abutment against the rear end 10B of the syringe body 10 
in order to define the first end-of -injection-stroke 
position. In order to move the piston forwards, the user 
naturally presses on the inhibitor member 34, or more 
precisely on the actuator head 3 9 of said member. It 

10 will be understood that in the position of Figure 4, any 
thrust P applied to said head 39 has no further effect. 

It should be observed that in order to define the 
first end-of -injection-stroke position, the inhibitor 
member could co-operate in abutment with an element of 

15 the device other than the rear end of the syringe body. 
It could co-operate with any element that is stationary 
relative to the syringe body, and in particular with any 
suitable portion of the outer sheath 18 or of the portion 
20 . 

2 0 In the embodiment of Figures 1 to 6 , in order to 

enable the second end-of -stroke position to be reached, 
it suffices to separate the inhibitor member 34 from the 
piston head. This is shown in Figure 6, where the 
inhibitor member is removed, thus enabling the skirt 30 

25 to come into contact with the actuator tabs 26, as is not 
possible in the preceding figures. 

Without going beyond the ambit of the invention, the 
shape of the piston head and of the inhibitor member 
could be modified so that starting from its inhibit 

30 position, the inhibitor member can be moved rearwards 

relative to the head in such a manner that its front end 
38A is set back, so that it no longer comes into abutment 
against the rear end of the syringe body at the end of 
injection, thus making it possible to reach the second 

35 end-of -stroke position. In order to retain the inhibitor 
member in this set-back position, it could be made to co- 
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operate with the piston head by means of a bayonet system 
or the equivalent, for example. 

As can be seen in Figure 6, in the example shown, 
the space inside the portion 2 0 forms a housing 4 0 in 
5 which the head 12B of the piston is substantially 

retracted in the second end-of -injection-stroke position, 
such that the piston is no longer usable or practically 
no longer usable. However, in Figures 4 and 5, it can be 
seen that in the first end-of -injection-stroke position, 

10 the piston head projects beyond this housing. The user 
can thus obtain a purchase enabling .the piston to be 
pulled rearwards, so as to prepare the device for making 
an injection. 

Figures 7 and 8 show a second embodiment of the 

15 means that enable the first and second end-of -inj ection- 
stroke situations to be obtained, and they are described 
below. In these figures, the trigger member is formed by 
the skirt 52 of a cover 50 that is placed around the head 
12B of the piston and that can be moved relative thereto. 

20 Figure 7 shows the cover 50 in its position that is 

unsuitable for triggering, in which it is set back 
rearwards relative to the head 12B. Thus, the front end 
52A of the skirt 52 does not come into contact with the 
above -ment ioned actuator tabs 2 6 at the end of the 

25 injection stroke. To clarify the explanation, an 

actuator tab 26 is shown in dashed lines in Figures 7 and 
8, even though it does not lie in the section plane of 
these figures. 

In contrast, in Figure 8, the cover 50 has been 

3 0 advanced over the piston head 12B so that at the end of 

the injection stroke its skirt 52 can co-operate with the 
tongues 26 via its front end, in the same manner as the 
skirt 3 0 in the above -described embodiment shown in 
Figure 6 . 

35 Advantageously, the sliding travel of the trigger 

member 50 relative to the piston 12 includes a hard point 
for holding the trigger member in its position that is 
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unsuitable for triggering. Specifically, the inside wall 
of the skirt 52 presents a snap- fastening bead 53 which, 
in the position unsuitable for triggering as shown in 
Figure 7, is held between two beads 54A and 54B formed on 
5 the outside wall of the skirt 30 of the head 12B. It 

should be observed that in order to enable the piston to 
be actuated without moving the cover 50 forwards, the 
rear end wall thereof presents a central opening 56 
through which the user can insert a finger in order to 
10 press directly on the head 12B of the piston. 

Starting from the situation shown in Figure 7, the 
piston can be moved rearwards by handling the cover 50, 
which is retained by the bead 54B against moving 
rearwards . 

15 When the piston head is moved rearwards so as to be 

spaced apart from the support sheath 18, the user can 
hold the piston rod between two fingers while using 
another finger to push the part 50 forwards so as to go 
past the above-mentioned hard point. Specifically, the 

20 outer wall of the skirt 30 presents another bead 56A 

situated close to its front end, with the bead 53 of the 
skirt 52 being located in front of it when the cover 50 
is in its position suitable for triggering. 

It can be seen that when the cover 50 is in its 

25 position that is unsuitable for triggering, it is the 
front end 30A of the skirt 30 of the piston head that 
prevents the piston from being moved forwards beyond its 
first end-of -stroke position as shown in Figure 7, by co- 
operating in abutment with an element that is stationary 

30 relative to the syringe body, and specifically that is 
constituted by the rear ends of the tongues 24. 

In the examples shown, the means (inhibitor member 
54 or trigger member 50) that, in association with the 
piston, serve to prevent the device always passing into 

35 the end-of -injection protection configuration, are 

secured to the piston head and can be separated or moved 
relative to said head in order to enable the second end- 
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of -injection-stroke situation to be reached. In the 
above two examples, these means are external to the 
piston. naturally, it will be possible to use a member 
that is internal to the piston, e.g. passing via the 
5 inside of a hollow piston rod in order to come optionally 
into abutment with a stationary element of the device, 
e.g. the collar of the syringe or an element secured to 
the portion 20. 



